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THE PHYSIOLOGY OF EDUCATION. 

By J. Strachan, M.D. 

A FEW years ago a parliamentary commission, appointed to 
investigate into alleged prevalence of over-pressure in English 
schools, reported that a number of cases of serious illness, 
and some of actual death, had undoubtedly been caused 
directly by school work. Most of us could point to similar 
cases, which may well be regarded as very extreme, and are 
to be estimated, not by their number but by their significance, 
as indicating a certain tendency in school life. There are 
many degrees of injury short of death. The occurrence of 
even one death or serious illness, caused directly by school 
work, is sufficient to .stamp that work as in some way 
inconsistent with the laws of health, and to suggest the 
existence of much evil in connexion with it, which may never 
come to the knowledge of the public. In medical practice we 
have all frequent occasion to observe close relation between 
prize taking at school and pale cheeks, poor appetite, 
headaches, sleeplessness, and other indications of deteriorated 
health, with a tendency to nervous affections at the time or in 
later years. These and other facts which might be mentioned 
fully justify the inference that school procedure runs upon 
unsafe lines, and that the danger to the pupils is in proportion 
to the pressure under which it is driven. 

If we seek an explanation of such a state of matters vve 
may find it sufficiently indicated by Prof. Bain, of Aberdeen, 
in his book Education as a Science. In that book of 43^ P^g^s 
the “ Bearings of Physiology ” are disposed of in less than 
three pages. In these vve find the following passages. 

“ I he Science of Physiology is quite distinct from the 

process of education.” “ The art of Education assumes a 
certain average physical health ; and does not 
the means of keeping up or increasing that average. c 

inquiry must proceed upon our direct experience in the wor 
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functional power of the brain. The primary 
education must, therefore, be to secure a w^ell-grown, w ^ 
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goes ; whereas a weak, ill-developed brain will be weak in 
thinking power, however stuffed it may be with verbal 
learning. 

The first point to be considered with regard to the brain of 
the child is that it is immature. From the embryo it has 
made enormous strides in growth and development, and at 
the commencement of school life has advanced a long way in 
knowledge and intelligence. It is yet, however, far from 
complete, and the proce.sses of growth and development, 
along with the acquisition of knowledge and ideas, are still 
actively going on. Upon these must entirely depend ultimate 
brain pow'er as applied in mental action ; and it is to them 
as the physiological basis of education, that I wish especially 
to direct your attention. 

Growth is a continuous process, and to attain to the highest 
results it must go on smoothly and uninterruptedly from birth 
to maturity. It no doubt varies considerably at different 
times, but each day and each hour adds its special increment 
to the growing organism. The ultimate result is the 
complement of each day’s addition during the period required 
to complete the human frame. This period has a certain fixed 
limit, when no further addition can be made. For complete 
growth every hour up to this point must be fully utilized, and 
any interruption of the process is so much deducted from 
ultimate size and strength. In the transverse .section of a 
tree we can examine, in the concentric circles caused by the 
winter’s cessation, the result of each year’s growth. A cold, 
unfavourable season is indicated by a thinner circle, which 
is a curtailment to the same extent of the ultimate size of 
the tree A similar evidence of defective growth may be 
seen in the part of the finger nail which has grown during a 
severe illness, and which is distinctly thinner than tlie rest, 
forming a mark of value sometimes in a medico-legal sense. 
A. like defective growth causes the hair to break oft by the 
part which has grown during an illness, when it is supposed 
to be coming* out. So in the whole animal or vegetable 
organism growth is at all times in accord with the con 
ditions, favourable or otherwise, under which it takes place, 
and the final result corresponds with the sum 
conditions. Defective nail growth is in time cut ^ 
got rid of, and the hair grows again. It is not so wit 
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primary object in true education must thus be to maintain, 
continuously, and in the highest degree possible, the con- 
ditions necessary for healthy growth and development. et 
us now consider what these conditions are. 

First must be placed the maintenance of full health and 
vigour of the system. The animal body is a typical common- 
wealth, where each part performs its own special work in the 
vital economy, where all work together for the welfare of the 
whole, and where one cannot suffer without all being more 
or less affected. Much as it may be our object to pay .special 
attention to the brain, we must not the less, but the more 
attend to the healthy action of all the organs of the body, 
without which the brain cannot thrive. A factor of great 
importance in education is abundance of free and hearty 
exercise in the open air, without which the system must 
more or less languish, and growth and development be 
defective. 

Looking now at growth, we must consider it mainly in 
relation to food supply. Growth may be regarded as the 
process of building up the animal frame with the plasma 
derived from the food. But as food cannot be utilized for 
this or any other purpose until reduced to the condition of 
chyle, the supply will depend upon the powers of the 
digestive organs as much as upon available food stuff. 

After the maintenance of life and heat, the first demand 
upon the food taken by old or young is to supply the place 
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of waste consequent upon action. Any failure in this respect 
entails emaciation, weakness, and disease. In the adult this 
process of repair, along with combustion and storage of 
carbonaceous matter, are the only demands upon the food 
supply. In the young, however, over and above these 
immediately essential purposes, food is required to provide 
building material for growth, and the quantity taken requires 
to be to that extent greater, in proportion to size and 
activity, than in the adult. 

Any deficiency in the food supply, or what amounts to the 
same thing, any excessive demand for repair consequent 
upon over-action, must be at the expense, in the first 
instance, of growth, which, having reference only to the 
future, is less urgent at the time,— growth must be com- 
pletely starved before repair and with it health begin to 
suffer. What is thus true, and frequently observed with 
regard to the body as a whole, must be equally true of 
individual parts or organs which may be affected separately. 
These can only receive their share of the whole nutrient 
supply, which share, although determined to some extent by 
relative activity, is a limited quantity. Any excessive de- 
mand for repair must be met out of this quantum at the 
expense of growth and ultimate development of the part. 
Should nutrition be insufficient to supply even that demand, 
then, besides entire cessation of growth, the part will be 
weakened and injured. 

The great importance of an adequate food supply for 
effective education is now being recognised, and steps taken 
to meet the most pressing needs. Food stands in relation to 
instruction as the building of a house does to the furnishing 
of it, and ought, one would think, to be a prior consideration. 

It is very possible, however, for children to starve, as 
regards growth and future physique, in the midst of plenty. 
If the digestive powers are weak, an abundance of food is of 
little avail, and the child of the well-to-do may be in as poor 
a. state as the most poverty-stricken wastral. The mainte 
nance of a hearty appetite and good digestion ought thus to 
be looked upon as a first object in education, and all school 
procedure which tells against this is anti-educational. 

Functional development depends upon functional activity, 
which, so far as it tends to development, we may cal 
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districts, boys are put to hard labour. As boys these aie 
abnormally strong, and have the appearance rather ot 
little men. Nature, as it were, finding the strain upon the 
organism incompatible with the continuance at the same 
time of growth and health, chooses to sacrifice the former 
so as to save the latter. She thus hurriedly winds up her 
unfinished work, and adapts the young organism, as best she 
may, to the adult conditions imposed upon it. In such 
districts the men are found to be of small stature, poor 
physique, and short lived. What is thus demonstrated in 
the case of the body is equally true of the brain and mind. 
Any part of the mind (and there are many parts) which is 
insufficiently exercised in youth must be correspondingly 
weak in after life ; while any part which is exercised to 
excess will be abnormally strong at the time, at the expense 
of growth and organic stability of the part of the brain 
from which it is evolved, with ultimate weakness and a 
tendency to early decay. It is difficult here to illustrate 
the effect of insufficient exercise, as such defects as would 
result are usually set down to individual peculiarity ; 
but with all respect to the teaching profession, I would 
suggest that the restricted range of mental exercise pre* 
scribed by the school, and the comparatively little time or 
opportunity allowed for any other, must have the effect of 
narrowing the scope of mental development. The premature 
development consequent upon excessive mental exercise is 
witnessed in those young persons who work hard for school 
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prizes and competitive examinations. They want the 
brightness and animation of youth, and have an abnormally 
thoughtful, careworn expression of countenance,— are, in 
short, mentally, little men and women. It would not be 
difficult to instance numerous examples of the further 
analogy of later years, when the mind breaks down more 
or less on the very threshold of its life’s work, and is worn 
out when it ought to be at its strongest. Such cases are 
probably within the experience of all medical men. They 
are freely cited by most with whom I have had occasion to 
converse on the subject, more especially in reference to the 
Indian Civil Service examinations. These are designed to 
test, not qualification for the work in prospect, but simply the 
powers of endurance of the candidates. They are no doubt a 
means of selecting those who are strongest at the time, many 
of the weaker breaking down under the strain of preparation; 
but they are also a means, according to inexorable physio- 
logical law, of preventing them from being strong in the 
future. 

For the attainment of full power of any part, physical 
growth and functional development must go hand in hand, 
each, as it were, waiting upon the other. Exercise, while 
lull, must use up no more than its share of plasma, leaving 
the due quantum to be vested in growth for adult use. To 
whatever extent this correlation of activities is departed 
from, so far will ultimate power come short of what it might 
have been. 


{lo he continued.) 


